Dr Bernard M. Wagner's letter, "Food Additives and Cancer: Banging the Drum" raises a number of issues in his criticism of my recently published paper, "How Many Food Additives Are Rodent Carcinogens?" (1) . In short, my paper demonstrates that that almost half of all food additives tested in the National Toxicology Program's Rodent Bioassay (NTPRB) are carcinogenic in at least one sex-species group in apparent contradiction with the Delaney provision (in the 1958 Food Additives Amendment to the Federal Food, Drug and Cosmetic Act of 1938) which prohibits the approval of a food additive if it is found to cause cancer in humans or animals. Since there are thousands of substances used as food additives by the manufactured food industry, my paper suggests that the combined amount of carcinogenic substances added to food could be a matter of legitimate concern to public health. My paper also questions the validity of the NTPRB and suggests that the issue of bioassay validity needs a critical review before we jump to conclusions about the significance of rodent carcinogens in our food.
According Dr Wagner's letter, "the public is bombarded with reports that raise fear and apprehension" over the threat of cancer resulting from exposure to environmental chemicals. Dr Wagner quotes the Delaney clause which ". . . prohibits the approval of an additive if it is found to cause cancer in humans or animals," and then goes on to say that I failed to mention that the prohibition is based on the demonstration that the additive is found to cause cancer in animals by appropriate methods (emphasis added). By his comments, Dr Wagner implies that the rodent carcinogenicity bioassay as conducted by the National Toxicology Program (NTP) is not an appropriate method, that Delaney doesn't cover rodent carcinogens, and that we really don't need to worry about rodent carcinogens in our food.
Delaney, however, does not distinguish rodent carcinogens from other animal carcinogens, and FDA's recommended procedures for safety assessment of food additives specifically include rodent carcinogenicity testing (2-4). FDA's recommended test methods are essentially identical to methods presently used by the NTP (5, 6). Thus, although legitimate questions can and have been raised about the validity of rodent carcinogenicity testing, as matters stand, Delaney prohibits approval of rodent carcinogens as food additives, and FDA recommends rodent carcinogenicity testing.
Some environmental substances, such as tobacco and asbestos, are clearly carcinogenic to humans and animals. These examples, supported by abundant scientific evidence, provide a reasonable basis both for Delaney and for FDA to recommend carcinogenicity testing in animals. Alas, it must also be said that the rodent bioassay has serious shortcomings in its ability to determine if an agent has carcinogenic potential under actual human-exposure conditions. The difficulty of predicting human effects from animal test results is due to the fact that many variables (e.g., dose, genotype, route of administration) can affect the carcinogenic response in test animals and because similar factors along with a variety of lifestyle factors (e.g., diet, alcohol, drugs) can influence the development of cancer in humans.
As I also mentioned in my article, loopholes exist which allow food manufacturers to legally circumvent the Delaney prohibition. First, not everything added to food is necessarily defined as a "food additive." Pesticides, for example, are not regarded as food additives and are therefore not subject to Delaney. Also granted exemption to Delaney are "prior sanctioned substances," which are substances that the FDA or U.S. Department of Agriculture determined to be safe prior to the 1958 amendment to the Federal Food, Drug and Cosmetic Act (FDCA) of 1938. Substances deemed "generally recognized as safe" (GRAS) are also excluded. GRAS substances are believed to be safe because of a history of use in food before 1958 or on the basis of published scientific evidence. GRAS status can be achieved in the absence of any animal carcinogenicity testing and in some cases, even in spite of evidence of carcinogenicity in animal tests.
Assignment of GRAS status to a food additive does not require FDA approval. Nongovernmental organizations, such as the Flavor and Extract Manufacturers' Association (FEMA), may convene expert committees, and upon reviewing available evidence, declare a substance to be GRAS. There are many so-called FEMA-GRAS and other GRAS substances that can be added to food without FDA approval. If a food manufacturer wishes to use a carcinogenic chemical as a food additive, a legal means to do so may be found. D-limonene and benzaldehyde are examples of GRAS substances that are NTPRB carcinogens (1) These expert panel reports are available and published as Dr Wager states; however, almost all of them were published in Food Technology, a trade magazine (not a peer reviewed scientific journal) that promotes the food industry (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) . Furthermore, the data contained in these articles are generally not in the form of original research results but are presented as summaries and opinions that cannot be independently evaluated. The food industry seldom publishes rodent carcinogenicity test results but may submit such data to FDA without publishing. FDA states that it will make industry safety-test data available to the public upon request, but FDA demands that requests are filed under the Freedom of Information Act (FOIA, a type of lawsuit) before they will be honored. Agencies need not comply with a FOIA until compelled to do so by a federal court, and pursuing a FOIA request can therefore be a costly and time consuming process. Clearly the flavor and extract manufacturers derive profit in proportion to the amount of flavors and extract they are able to place in food, and the FDA provides, under FOIA, a fairly robust level of protection to safety test data submitted to the agency by the food industry. In contrast, the public does not appear to be well protected either by carcinogenesis test methodology or by food law.
Dr Wagner also criticizes my paper because it does not cite a 417-page National Academy of Science Report to which he contributed as a member of a 22-member committee (27) . In his criticism, Dr Wagner quotes from the report as follows, "Although synthetic chemicals present in the diet cannot be ignored as potential carcinogenic risks, it seems likely that it is the naturally occurring compounds in our diet, together with excess fat and total calories, that have the greatest effect on cancer causation and prevention." Thus, Dr Wagner apparently believes that synthetic food additives comprise an insignificant proportion of the carcinogenic potential of all the chemical constituents present in food. However, some food additives also occur naturally in food at some level and thus the distinction between naturally occurring and synthetic does not cleanly separate chemicals used as food additives from chemicals not used as food additives.
Furthermore, the distinction between natural and synthetic is a red herring next to the real issue, which is the increment of increased carcinogenic risk that may result from all of the various substances (natural and synthetic) that are added to food over a lifetime of exposure. The NAS report does not reveal compelling evidence to show that food additives do not contribute to some increment of increased cancer risk, and thus the absence of a reference to the NAS report in my paper, which Dr Wagner finds "most curious," is not an omission of evidence that contradicts the data or conclusions in my paper. The particular natural and synthetic food chemicals tested in the NTRB as well as test result are given in Table 1 of my paper.
Dr Wagner assumes that my paper reflects the views of the NIEHS because my paper does not contain a disclaimer. However, it is not the policy of NIEHS to require independent investigators to add disclaimers to their work. In-house scientific peer review is required at NIEHS before an article can be submitted for publication in a scientific journal, and the journal in which my article appeared (Environmental and Molecular Mutagenesis) requires peer review by two or more additional scientists. My article satisfied all reviewer comments and criticisms before it was published. It is to the benefit of the public that government scientists are free to publish their findings unencumbered by any special interests. Industry scientists and consultants to industry may not always enjoy complete intellectual freedom but may instead be expected to conduct research that supports the party line, or alternatively, find employment elsewhere.
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